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PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 10, pp. 2594 = 2595 


TEXT: From the quantum theory it is known that, if the concentration of 
the carriers depends on temperature, this concentration depends also on 
the magnetic field. In agreement herewith, the Hall constant increases 
exponentially with an increasing magnetic field. This effect is called 

the concentration effect. From the experimentally determined dependence 

of the Hall constant of Ge on the magnetic field at 20.4°K, which is 
shown in Fig. 1, it may be seen that up to a field strength of roughly 

90 kilooersteds, the Hall constant remains constant. From 90 to 250 kilo- 
oersteda, the Hall constant rises to double its value. Fig. 2 shows the 
transverse magnetic resistance of a sample as a function of the magnetic 
field. Above a field strength of 90 kilooersteds, this resistance does 
not increase linearly. Fig. 3 shows the reciprocal mobility as a function 
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of the magnetic field for the same experimental conditions. Also here a 
kilooersteds. Investiga~ 


change in the dependence may be observed at 90 

tions carried out at aS sg that up to pune oaratedapthe Hall 
conatant¥does not depend on the magnetic fields particular attention is 
drawn to’the fact that at 20.4°K the dependence of the Hall constant on 
the magnetic field is linear above 90 kilooersteds and not exponential. 
Thig is due to the fact that the carrier concentration is only a weak 
function of temperature. There are 3 figures and 7 references: 

3 Soviet and 4 US. 


ASSOCIATION: Fizichsekiy fakul'tet Moskovskogo universiteta 
(Department of Physics of Moscow University) 


SUBMITTED: February 20, 1960 
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TOPIC TAGS: superconductivity, suporconducting alloy, electric wire, niobiun alloy, 
zirconium alloy, current density, oritical magnotic field, metal heat treatmont, 
solenoid 


ABSTRACT: Tho work of tho Instituto of Metallurgy im, A, A. Baykov (Institut 
notallurgii) on a somi-industrial level in producing wire from Nb-Zr alloy is dis- | 
cussed, Tho starting matorials wore olectron-boam smolted niobium with a hardnoss) ,~ 
of 80--85 HB units and zirconium iodide in the form of rods with a diamotgr of 10-~ 

14 mm. Alloys with 40--50% Zr had the maximum hardnoss of 260--270 kg/mm“. Homog~ 


enizing annealing of the ingots at 12000 for 24 hrs was tested. This caused ex- j 
traction of the second phase with an increase in hardness, Alloys with 25-27% ar 
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had the maximum critical current donsity (4.6°10% a/cm*) (see Fig. 1). i: 

Fig. 1. Gritical current as a function of applied transverse Aaa 
magnotic field strength for short t 
specimen of wire of Nb alloy ‘with 


26% Zr (wire diameter 0.2 mm). yo 


Zor 
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The wires were tested in lengths of 20 m woupd in golenoids with 350—7,00 turns. | 
The maximum critical current density (11°10 a fenes is obtained with annealing at 
1000C, The authors thank Doctor of Chemical Sciences Professor Ye, M. Savitskly H 
and Candidate of Technical Sciences V. Ve Baron, Orig. art. has: 1 photograph, 

2 graphs, and 1] ‘able. ' ; | 
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pone arene Cee 


1964. Metallovedeniye 41 motallofizika svorkhprovodnikov (Metallography and physics 

| of motals in sup2rconductors ) 3 trudy soveshchanitya. Yoscow, Izd-vo Nauka, 1965, 10l-; ° 
109 

| mopic TAGS: suporconductivity, superconductir, alloy, niobiun alloy, zirconim 
containing alloy, soleniod / S~60 solenoid, 5-50 solenoid, B-3 solenoid, 3-solenoid 
AQSTRACT: Suporconducting solenoids for croating high rarnotic fields are discussed. 
A briof historical reviow is prosonted of the cevolopent of superconducting solo- | 
noids and of the uso of niobiun-zirconiun alloys. Three caivalent circuits for a 
superconducting solenoid connected with a powor supply aro prusented and discussed. | 
Sone of the physical problens of supsrconducting niobim-zirconiun alloy solenoids | 
and the moans of overcoming them aro givon. Tho construction and properties of four | 
suporconducting solenoids (8-60, 5-50, B-3, and Bel) aro doserit’i, The solenoids <—_ 
are wound with 0,25-mm dianotor wire of 75% HWb—-25% Zr alloy which is | 
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electrolytically coated with a 20 M thick layor of copper. Tho fields attainable 
with those solonoids range up to 46 koo, Two of the solenoids (8-50 and B-1) were | 
usod together to produce a field of 51% koo. Tho schomatic for a 6-V transistorized | 
power supply, which is current-rogulated in the rango 0.2-—-75 a, is given. The 

authors thank B. M, Vul, corrosponding member AN SSSR, for valuable advice; Ye. MH. 


Savitskiy, V. V. Baron, M. B. Golant, I. A. Baranov, and R, S. Shmulevich for sup- 
T, Nikitina, V. I. Sarychev, G. __| 


plying the wire for fabricating tho solonoids; G. T. Nikiti 
I, Agapov, and I, A. Bocharov for help in the work, Orig. art, has: 4, equations, 


3 tables, and 3 diagrams. 
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| Aes?vuacT: The construction and tosting of solenoids wound with superconducting wire ; 


“OPC TAGSS 3 alloy, titaniun contasning 


of wi - $0% (by wt) Ta alloy are described, ‘The frst sulenoid, consisting of 12 369 
turns of the O.2-ma diametor wire wound on a 10,.li-mn diameter tube, reached a field. 
' of lie Koo wilh a maxiumin current of 5.7a or a current density of 1.0 x 10"! a/cm@ at 
| (ab le2i). Afhe solenoid was unwound and the wire was yalvanically coated with a 50 Pp 
* buco copper layor and insulated with Aquaday. 1b was found that copper placing 
signiffeantly ombrittled ,the wire, possibly because of hydrogen diffusion and tho 
are aay moat 
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formation of titanium pytride, 7 bho wire was rewound on the sawe form, producing a 
socond svienoid of 9109 turns. The maximum current for this solenoid was 6,%a or a 
current density of 2.2 x 104 a/cm@ (also at 4.2K). However, the field reached only | 
' 14.4 koe due to a reduced filling factor. ho obtained results agree woll with | 
» published data fer short samplos of tho NittTi alloy. ‘Tho authors thanic Be ive Vudy 
corresponding member AN SSSR, and ii, B. Golani, doct. of technical scionces, for 
their interest in tho work and valuable advice. Ori. arb. has: 
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Fig. 1. Schematic of device for 
investigating the critical current 
in superconductors. Dotted line 
indicates volume at T = 4.2K, cross- 
hatched area indicates solenoid 
creating magnetic field (dimensions 
in mn). 


0.2, and 0.00875 Fe). In general, an increase in Fe content decreased the magnitudes 
of both the critical current and the critical field. The authors thank B. M, Vul, 
corresponding member AN SSSR, and M. B. Golant, doctor of technical sciences, for 
interest in the work and valuable advice. Orig. art. has: 2 diagrams. 
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TITLE: Effect of microheterogeneity on the characteristics of auper= 
| conductivity ,of Nb-Zr=Ta alloy 
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. - {| gource: Fizika metallov 1 metallovedeniye, v. 21, no. 3, 1966, 379-363. 


TOPIC TAGS: niobium alloy, zirconium containing alloy, tantalum con- 
taining alloy, superconductive alloy, alloy structure, alloy supercon~ 
ductivity 4 


ABSTRACT: In a search for new supersonducting materiajs, a Cr odhdne. 

base alloy containing 35% zirconium/dnd 15% tantalum “h s been tested fo 

the effect of structural microheterogeneity on the magnitute of critica 
current density. Two alloy ingots were melted in an electron-beam fur- vs 
nace and cooled at different rates, The slowly cooled ingot had q homo~__ 
genous structure and a resistivity of 49.9 yohmecm. In the rapidly 
cooled ingots the dendrites were niobium- and tantalum-rich and the 
matrix was zirconium-rich; the resistivity of this ingot was 54.4 ypohme 
em. Both ingots were conditioned by machining to a diameter of 4 mn, 
preforged, and cold drawn into wire 0.2 mm in diameter. The size of 
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Engineers. meet eae > 
TITLE : Influence of deep anodizing on the fatigue strength 
of the aluminium alloys AK-4 and BA-17. 
(Vliyaniye glubokogo anodirovaniya na ustalostnu 
prochnost' alyuminiyevykh splavov AK-4 and VD-17 


PeRIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No,12, 
pp. 66-68 (USSR) 


ABSTRACT: The Institute of Physical Chemistry Ac.Sc., U.S.S.R. 
(Institut Fizicheskoy Khimii AN SSSR) has studied the 
physical and chemical properties of thick anodised layers 
obtained at below freezing point temperatures in a 
sulphuric acid electrolyte, Thus produced films have a 
high hardness and wear resistance, a high porosity, 
lubricant capacity, heat resistance, good anti-corrosive 
properties and also good thermal and electrical insulation 
properties. The authors considered it of great interest 
to study the influence of deep anodising on the fatigue 
strength of aluminium components operating under 
conditions of vibration and, therefore, the aim of the 
work described in this paper was to establish the 

Gard 1/2 influence of 70 to 80 p thick anodic films on the fatigue 
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Influence of deep anodising on the fatigue strength of the 
aluminium alloys AK=-4 and BA,-17. 


strength of the aluminium alloys AK-4 and BA,-17 operating 
in the temperature range 20 to 200°C, The results of the 
experiments, graphed in Figs.% and 4, show that deep 
anodising with a film of 70 to 80 pw thick reduces 
appreciably the fatigue limit of the tested aluminium 
alloys, the actual values of the reduction varying 
between 45 and 65%, 

There are 4 figures and one table, 


AVAILABLE: Library af Congrese, 
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AUTHORS: Kurganov, G. V,, Cundidute of Technics] | 
Satins, Yu. Avy Engineer 


TITLE: Failure of High Temperature Alloys Caused by Cyclic 
Temperature and Stress Variations (Razrusheniye 
zharoprochnykh splavov pri tsiklicheskilth izseneniyakh 
temperatury i napryazheniya) 


PERIODICAL: Metallovedeniye i Obrabotka hietallov, 1958, Kr 10, 
pp 23-27 (USSR) 


ABSTRACT: In the work described in this paper, which was carried 
out under the leadership of Professor S, T. Kishkin, 
the simultaneous influence was ¢etudied on the stren: th 
and creep of cyclically changing tesperatures and stresses, 
The influence of cyclic temperature and stress changes on 
the strength was determined by coaparing the tine to 
failure of the specimen under static and cyclic test 
regimes, The tests were carried out on a tensile test 
machine, a sketch of which is given in Fig.1, which ensbled 
maintaining constant the te:iperature und the stress, ‘ihe 
temperature was automatically controlled with an accuracy 
of +3 C. The cyclic tensile tests were effected on a 

Card 1/3 machine which is also sketched in Fig.l. After an hour, 
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Stress Variations 


Card 2/3 


the load was relieved and the specimen was cooled dovm 

to 150°C and then the cycle was repented, Tie chemical 
conpositions of soae of the tested steels sre entered in 
Table 1; a sketch, FPig.2, shows the shane and size of the 
test specimens, The folloving conclusions wre orrived 
at: 

1) The mechanism of softening and failure of the specinens 
of the tested alloys BI437A, #1437B, EIC17, vhS3 end ZhSs 
under conditions of long duration operation at elevated 
temperatures consists in the formetion and development of 
cracks which extend in most cases Qlom; the grain 
boundaries, 

2) The development of cracks at elevated temperatures is 
assisted by the brittle components of the intermetsllide 
phase and also by low welting point adaixtures: lead 
bismuth, sulphur, etc, which are present along the grain 
boundaries, Some of these admixtures are surface achive, 
they reduce the surface energy along the srein boundaries 
and reduce the resistance of the anterinl against 
formation of cracks and fracture, 
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Failure of High Temperature Alloys Caused by Cyclic Tenrerature ant 
Stress Variitions 

3) Periodic stress and temperature changes reduce 

considerably the time to failure due to the intensive 

forimation and development of cracks on the specimen 

surface, 

4) Small additions of lead bring about premature fuilure 

ina long duration tests, particularly in the case of 

cyclic loading, 

There are 5 figures and 4 tables, 


1. Heat resistant alloys—Failure 2, Heat resistant alloys— 
Test methods 3, Heat resistant alloys—Stresses 
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50V/136~59--1-16/24 
AUTHORS: Zakharova, G.V., Popov, I,A., Zhorova, L.P, and 


_Xurganov, G.V, 
TITLE: Use and Properties of Niobiun (Primeneniye i svoystva 
niobiya) 


PERIODICAL: Tsvetnyye Netally, 1959, Nr 1, pp 73-79 (USSR) 


ABSTRACT: After outlining the uses of niobium the authors tabulate 
Some published (Refs 3,4) data on its physical properties. 
They discuss published data on the mechanical properties 
of the metal, noting divergencies and the absence of 
high-temperature (over 530°C) data, and describe their 
Own experiments in this field. These gave more accurate 
room-temperature and also some high-temperature values 
for the cast metal. Ingots were prepared by melting 
99.6% (Nb + Ta) reds in a VIAM arc furnace at a pressure 
of 10~-t mm Hg. , The ingots were deformed to 70-80% after 
annealing at 10~* mr Hg and 1800-20000C to remove oxygen 
and other gases: results are given in Table 1, and at 
1400-1600°C in argon or helium, Deformation was carried 

c V/ out under the direction of I.G, Skugarev and S,B, Pey.zner, 

ard 1/3 Fig 1 shows the microstructures of the cast (left), 
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forged, (middla) and reurystailized (right) metal. 
values of tensile Strength, yield- 
oxgation, reduction in cross- 


Toom temperetura 
Point strength, rolatirs 61 
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SOV/13€~59~1-~-16/24 
The 


Sectional area and the hardness are given in Table 2 for 


Niobium in tha cast, 
annealed states: Tabla 2 
1100°C, Fig 2 shows trs 
at a constant stress of 15. 


pressed 6nd pressed-and-vacuum- 
gives data for 1000, 1050 and 
vhange in the time to fracture 
kg/mm? for the deformed and 


for the cast metal while Fig 3 shows the modulus of 


elasticity, kg/mm2, (left hand scale, 
and crosses for hardened, deformed and 


triangles, points 
recrystallized 


Specimens) and she logarithmis damping decrement for 


recrystallized spe:dimans, 


The moduli of elasticity were 


determined in the ingtitas nastinevedeniys AN SSSR 


(Machine Institute of ths 
of M.G. Losinski;. 


AS USSR) under the direction 
An interesting result is that the 


medulus does not deereass with increasing temperature; 


this may be due to the presenca cf impurities. 
with increasing oxygen content 
(from 0.02 ~ 0.24%) tha tensile strength increases from 


Card 2/3 found that (Table 4) 
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23 to 103 kg/mm2, the yi: 
: 9 tN yisld-point st : 

2929 and Brinel hardnass fren 120 ts 300 wean 2 e 
ee elongation falls from 26 ty 10g. When the 
nis of 4 Specimen was increased to 0.3% the 
ie ® Strength fell somewhat while the relative elonga- 
a Hb aera sufficiently high, In the specimens used. 
; 00120-0658" o.00e 8 oan ne OO neon contents were 

; +005%, 0,005--0.01% and 0,04-0,05% res , 
renee d phe authors cutling the oxidation orielobrua cs 
pub ications. ish {Refs 8.10,11,12) and German (Ref 9) 

ere are 5 figures, i tables and 2: S 
which are Soviet, 8’Engiish and 1 eae oo 
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ZHOuOVA, Liliane Pavlovna; KUKGANOV, Gerrgly Vladimirovich; 
FEDIN, Horis Vladimirovich; FISHFR, A.Ya., red.; 
HiXYUKHACHEVA, V.V., ved. red. 


[Modern niobium alloys, the technoloy of their produc 
tion and use; review of foreign techniques] Sovremennye 
nioblevye splavy, tekhnologiia ikh prolavodstva i pri- 

menenie; obzor zaruvezhnoi tekhniki. Moskva, GOSINTI, 

1962, 27 p. MIRA 17:5) 
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ae ZHOROVA, L.P.; KURGANOV, G.V. 


Heat resistance of niobium and its alloys: review of fore 
publications, TSvet, met, 36 no.l:87-94 Ja '63. (uora 16:5) 
(Nioblum—Thermal properties) 
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a [Peasantry of the U.S.S.2.; a survey of the accial conditions 
ue of the peasantry in connection with the reorganization of Soviet 
agriculture begun in 1958] Krest'fanstvo SSSR: obzor sotsia)' nogo 
poloshuniia krest'tanstva v aviast a nachatoil v 195A gcdu 
perestroikot gel'akogo khoziaiatya SSSR, [Frankfurt/Main] 1958. 54 p. 
: (MIBA 11:10) 
(Peasantry) 
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9. Monthly List of Russian Accessions, Library of Congress, March 1953, Unclassified. 
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KURGANOV, KH. 
USSR (600) 
Farm Buildings-Rzhevy District 


leading district of the Réoublic, Sel', stroi, 2 no. 5 1947 
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a —KUBGANOV, MA», inzh.; NIKOLAU, A.P., inzh.; MOSHAROV, A.A., inzh, 


Mastering the operation of mills for ball rolling. Stal! 22 
n0.41325~326 Ap '62, (MIRA 15:5) 


1. Zavod "Azovstal'", 
(Rolling mills) (Crushing machinery) 
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